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ABSTRACT TO PART II

The rudimentary model of Part I is elaborated by introducing a
baffle below the equivalent plate. In the cavity that forms, between
the équivalent piate and the baffle, fluid is introduced. The cavity
induces resonances and anti—resdnances in the response of the
equivalent pléte.‘ In turn, these resonances and anti-resonances
imprint their presence on the regular transfer functions. These
imprints are modulated by the resonance between the surface mass
impedance of the equivalent plate and the surface stiffness
(compliance) impedance of the coating.when the coating is present.

In the absence of coatingf'this modulation is also absent, although
the imprints of the resonances and énti-resonances in the>transfer
functions persist. The influence of the coating, on the imprints of
the cavitylresonances and anti-resonances, is isolated by presenting
the,ratib of the transfer function in the presence of céating to that
in absence of coating. The transfer functions and their ratios are
COmpﬁted as functions of the no;malized frequenéy. Variations on the
theme, in which p?rameters are changed from standard_Yalues, are
eXamined and displayed. 1In particular, the major‘hump and minor dump
emerge in these displays. Since resonances (and énti—resoﬁances) are
sensitive to damﬁing, a number 6f types and degrees of damping are

examined and assessed for effectiveness as noise control agents.
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IT1l. Introduction.

- The dynamic system that the model, depicted in Figure I1, tries
to simulate is sketched in Figure I2. In Figure I1l, one recalls, the
fluids possess essentially equal properties; the fluids occupy the
semi-infinite spaces above and below the surfaces that they
.interface, and the surfaces of the mechanical components are uniform -
and of infinite spatial extent. The attraction for utilizing this
model is that it gegeratés an analysis that can be readily
manipulated and the‘quantities_issued ére easy to interpret. A :
glance at Figures Il and I2 can tell that the analysis developed from
Figure I1 may not incorporate some of the features in the transfer
functions that a more authentic model, of the dynamic system sketched
in Figure‘IE, may. For example, Figure I2 indicates that the fluid
interfacing the inner wall is, in fact, partially-enclosed'thereby
fdrming a cavity. Another example, Figure I2 suggests that the |
plates and the cavity are spatially finite. Indeed, the tfansfer
functions derived of a dynamic system resembling that sketched in
Figure I2 are.beseglby‘mnltitude of resonances (and by multitude of
anti-resonances). Clearly no such resonances are exhibited in the
transfer functions .issued by the analysis based on the model depicted
in Figure I1. At best, a single fairly broad resonance was squeezed
out from this model. Moreover, even then, a definition for
mechanisms that would mollify the surface impedance of the bottom

fluid (fluid no. 2) had té be invented. Among these mechanisms are
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the reduced characteristic impedance of that fluid, the defaulting of
the plate-syntactic foam-plate system to introduce compliance into |
this combination énd, not the least, the intioduction of a special
form for the transfer functién. Each of these mechanisms was
required in order to squeeze out this resonance. Is the absence of
resonances, in the transfer functions of the model depicted in Figure
I1, related directly to the absence of a cavity and/or finiteness in
this model? (Nothwithstanding that the cavity is a result of some
finiteness in the dynamic system under investigation and that a
resonance in the structure may render the fluid'in Ehe cavity (fluid
no. 2) to lose much of its high modulus, thereby, rendering its speed
of sound low and, therefore, its characteristic impedance low. As
the wiser man said: “A resonance is a vibrational state that is |
associated with a vanishing impedancé and, therefore, a resonance is
a resonance to all intents and purposes.” [cf. Figure I2.]) The
answer to the question just posed is obvious; no davity and no
finiteness and, therefore, no resonances. A second question thus
foliows: Can one then devise a modeling scheme that simulates
r@sonances in the transfer funétidns and yet largely retains the
infinite stance of the model depicted in Figure I1? It is
anticipated that if such a modeling scheme can be devised it will
furnish an analysis that remains physically’viable and
computationally tractable. 1In such an analysis the interpretations
of the results issued remain reasonable and the influence df the

finiteness as such, if significant, may either be included in a later
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effort or be judiéially guessed at. There are a number of analytical
schemes that will intro&uce resoﬁances (and anti-resonances) to the
transfer functions. 1In this report two are considered. 1In the first
only cavity resonances are introduceé. In the second onlylstructurai
- resonances are introduced. Finally, the §reseﬁce of both, cavity and
strﬁctural resonances are introduced. In this introduction the
interactions among the resonances of each can be investigated. és
just stated, the cavity resonanceé are dealt with first in this part

of the report; namely, Part II.

In this #ein,'the resonances.are simulated by the model
presented in Figure iIl. Figure 111 differs from Figufe I1 in that a
baffle is placed below the bottom plate (plate no. 2). The space'
(cavity) between this bottom plate and the baffle is filled with a
fluid of the kind previousl? assigned»and remains assigned as fluid
no; 2. [cf. Figures Ii'and Iil.} Clearly, the baffle will generate
résonances in the transfer functions relating to the radiation from
an external drive that is placed on a pianeLthat»lies_between'the
bottom plate aﬁé the baffle. These resoganceé, once again, are
generated by obviations of the fluid surface impedance when cavity
'respnances occur. - The cavity resonances; of course, are dependent on
the choice of the gap between the surfaces of the bottom piate (plate
no. 2) and the baffle; the gap can be set or adjusted as may be
dictated. A third question &ay then be in‘ordér: Do such resonances

in the transfer functions simulate some of the resonances that are
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found in the dynamic system sketéhed in Figure I2 and, conversely, do
some of the properties of such resonances match with those resonances
“that they simulate. It is taken for granted, but is not essential to
this report-that the resonance frequencies in both cases 6ver1ap.
Again, if need be, the overlap may be achieved by merely énd
artificially adjusting the gap. Yet a fourth question arises: Do
these resonances modulate the resonance between the surface (mass)
impedance of the top plateland the surface compliance of the coating
when this coating is in situ, thus exhibiting a major hump when the
coated transfer functions are compared Qith the corresponding
transfer functions in the absence of coating? In part the answer to
this question is the subject matter under consideration.
Consideration in this and subsequent parts incorporates a plate-
syntactic foam—?late dynamic system that is merged into an equivalent
plate.‘ The merging procedure was previously described in the

transition from Figures Ila and I3a to Figures Ilb and I3b.

The formalism accounting for the cavity resonances, for the
model shown in Figure IIl, is depicted in Figure II2 by an equivalent
electrical circuit diagram. [cf. Figures Il and I3.] The quantities

defined in this electrical circuit diagram are also defined in Figure

I12.




The task of defining the various quantities and parameters that
define the dynamical system under investigation are being intrcéuced
in the various parts of this report. The first introduction in this
effort is the definition of the normalized surface stiifness<of the
coating and its dependence on depth. [The surface stiffness of the
coating ié inversely4proportiona1 to the surface compliance of the
coating.] The properties of the coating are briefly presented in
Section II2. The effects éf depth on the regular transfer functions
is of paramount interest and, therefore, these effects needvto be
investigated. The next section, Section II2, is presented in order

to-facilitate such investigations.
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II2. Depth Dependent Coating.

Thé surface stiffness of the coating usually changes with depth.
[In the definition of the properties of the coating the surface
stiffness is inversely proportional to the surface compliance.] At
shallow depth, with a normalized depth of unity, a typical coating
has a reasonable surface stiffness. The surface stiffness decreases

with increase in the normalized depth reaching a minimum value when

the normalized depth (ho) assumes a value between four (4) and five

(5) .‘ With further increase of the normalized depth, the surface

stiffness recovers and reaches the value in shallow depth. The
recovery is complete at a normalized depth of about eight (8).
Further increases in the normalized depth results in further increase

in the surface stiffness of the coating. The normalized surface

stiffness, as a function of the normalized "frequency ((0)', is depicted
in Figure II3a; the normalized stiffness S(w,hz,tz) with hy = 4.3,
h, = 4 and t, = 20°C is plotted in this figure. [Note théf: in this
figure 'S(CO,4,20°C) = Sl(a)).] on the other "hand, the normaiized
surface stiffness S'(a)’hz’tz) wi_fh hy = 4.3, @ =1 and t, = 20°C, as
a function of the Anormalized depth '(hz),‘ is .depicted in Figure IIjb.
[Note that in the figure S(l,x,20°C) = S2(x).1 Finally, the

normalized surface stiffness S(a),hz ,12) with hy = 4.3, h, = 4 and




@ =1, as a function of the temperature (tz), is depicted in Figure

II3c. [Note that in the figure S(},é,fz) = S3(y).} All three

figures, Figures II3a, II3b and II3c are representative of the
properties of the coating. These representations are, however,

hypothetical. The analytical expression for the normalized surface
stiffness S({o,kz,s‘z) used to generate these figures is, for the

records, of the form
S(@skz sfz) = 2{}{(;32)]*% V, (&},fz) ‘. , (I11)
with

X(x):=[+()- *x—'kgil - exp (}x-—hg D]_i 3+ exp (|x=ho )], (1120

and
vilo, 1) =1 + Vs () @/ ] [(x + ﬁ;){*’g(f)/rzf}]
C Leafn, dere)  (r12m)
where
a=7 -[o, +1) 1 @,] 5 @, =27 5 ¢ =(217) , (113a)
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'and

Vile) = [o + Gre, 17 e + (g 72,)] 5 2, =4 t, =20 . (II3b)

The expression for S(auhz,tz) presented in Equatibns (II1) - (II3)

are rough empirical attempt to capture the salient properties of a
coating in general, not in detail. When computations involving the
transfer function are performed these are the properties of the
coating to be employed. When the properties are known more
precisely, provisions may be made for their incorporation in the

computations. 'In this part; Part II, the standard coating is that
for which h2==4 and f, = 20. Moreover, in this part; Part II, effects

associated with depth dependence only are computed and shown. The
subject of the properties of the coating will be revisited when
scaling laws in referénce to scaled models are discussed in
subsequent parts; Parts V and-VI. In this part; Part II and in the

next couple of parts; Parts III and IV, the properties just stated

are adequate for the tasks on hand.




II3. Parametric Modifications in Lieu of the Cavity.

To accommodate the cavity, a number of modifications to the

formalism stated in Part I must be instituted. | These modifications
consist of changing the surface impedance ng(k,a)) of the fluid in -

the absence‘ of a cavity (fluid no. 2) to the sﬁrface impedance
Z?;(k,a}) in »the presence of the cavity and changing the external
force-drive Pe(k,&}) in the absence of the ;:avity to Pf(k,&}) in the
presence of the cavity. Once ng(k, ®) and Pe(k,&)) are simplif

replaced by Zf}z(k,{{}) and ﬁb(k,a)) in the previously stated formalism,
the formalism is adapted to deal with the presence of the cavity.
The modified surface impedance Zfr'z(k,&}) of the fluid in the cavity

(fluid no. 2) may be expressed in the form

28, (ko) = Z,, (ko) [1+ Rexp{ - (2i0) bk, ), /¢,) Fx2 )]

'[.l—Re:;p {—(Ziw)(bks)(m lex)kn)Y ], (111a)

where (R) is the reflection coefficient at the baffle’s surface,
(%32) is defined in Equation (I6b), k, = (Ct)ofc;) and the appropriate

normalizations of (Q)) aﬁd (k) are implied; namely, (a}) is normalized
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(a)o) and (k) is normalized by (k’o). Similarly, the modified blocked

external force-drive Peb(k, a)) may be expressed in the form

P (k@) = Rk 0)[1+(-1) Rexp{~(2i0) (b, k,) (e / ) sa}]

[1—Rexp{——(2ia))(bko)(6‘1/02)%32}]'1 , (II1b)

where n = o represents a monopole-like external source, n = 1

represents a dipole-like external source, etc. Thus, if one states

that the regular transfer function with coating is a functional of

{Zﬂ, Loy Zp, Zfz} so that

Te(k,0) = Te{Zp, Z.y Z,y Zs2 } , (I12a)

and without coating is

T(k, o) = T7c{z,,,

Z,|>w, Z,, Zfz} | , (II2b)

‘then the modified regular transfer function with coating; designated

('Ibc),_may be stated simply as

Toc(k,e) = (8,)7{z,, 2., z,, 7%,}

Be(ksw)=[Peb(kaa))/1)e(kaw)] , (II2¢)
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and without coating as
(ko) = (8,)7.{z,, |2, | > =, 2,, 2,} | , (1124)

where 2?2 and (ff!li) are explicitly stated in Equations (IIla) and

(ITI1b). Clearly, in any computational procedure involving the cavity

it is necessary to provide, above and beyond the values previously
quoted in Part I, the values of (bkg ), (bzkﬁ) and (R) In this

connection, the standard values of these parameters are:

(br,) =7 5 (B:k) = Se(bk), Se =1 , (113a)

Rlk,0) = R(®) = exp {—(‘10‘7 )} ::> 1 . (II3b)

With this addendum to the formalism developed in Part I,
computational tasks involving the presence of a cavity may now be

undertaken.
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II4. Typical Transfer Functions in the Presence of Cavity

Resonances.

Typical computations that illustrate the role played by the
présence of the cavity resonances (and anti-resonances) are
exemplified in Figure II4. The computations are of the transfer

functions as function of the normalized frequency. In Figure II4 the

‘gap between the bottom of the equivalent plate and the baffle is (ﬂ).

This gap is now designated the standard gap. In Figure II4a the
standard conditions with the standard coating and standard gap stand

in place. Figure II4b repeats Figure II4a except that the coating is

absent. The ratio of the transfer function Tbc(kacv) in Figure II4a.
to the transfer function 11)(k3£0) in Figure II4b is .presented in

Figure II4c; this ratio is designated Tbc__Tb(k,aﬁ. The influence
of the coating is, therefore, made bare in Figure ITI4c. Figures
iI4a, II4b and II4c are repeéted in Figures 1I4d, II4e and II4f
except that the normalized depth is changed from four (4) to one (1);
i.e., froﬁ h2=;4 to hy,=1. Similarly, Figures II4g, II4h and II4i
repeét Figures II4a, II4b and II4c, respectively, except that the
normalized depthvis changed from that of four (4) in the latter set
to that of eight (8) in the former; i.e., from hy, =4 to hy= 8. The
diffefences in the three sets of figures are, clearly, due to the
depth depéndence of the coating. To accentuate these differences,
Figure II4j, which superposes the three figures; Figures II4c, IT4f
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and II4i, is shown. With the aid of Section II2, the differences can
be readily interpreted; the differences are due to the quoted changes

in depth.

~ Variations on the theme are presented largelykin the format of
Figures II4a, II4b and II4c; e.g., Figures II5a, II5b and IISc repeat
these figures, respectively, except that the gap between the baffle

and the bottom of the equivalent plate is changed from the standard

valﬁe of (Eﬁ to (2%0(&9—”2. The change in the modal density, in the

higher normalized frequency domain, is of special interest in
comparing Figures II4a-II4c to Figures II5a-IIS5c, respectively; in

Figure II5 the modal density (number of resonances per unit

. frequency) is higher in the lower frequency range, where @ < 1, and

is lower in the higher frequency range, where ® 2 1, than is the case

in Figure I14.

Another example, Figures II6a-II6c repeat Figures II4a-II4c,

respectively, except that the standard beam-directed radiation in the

latter set is replaced by a (ﬂ?f3)—§irecteé radiation. The transition

in the equivalent plate surface impedance from surface mass control

to surface stiffness control, where w? ==[4w313], is distinguishable

in Figure II6. This statement is made clearer when this figure;
Figure II6, is held in comparison with Figure II4; the transition is

clearly absent in the latter figure.
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The major hump in the transfér function due to the coating is'
amply exhibited in Figures II4 —'IIG; especially in Figures II4c,
ITI4f, II4i, II5c and II6c. One is confronted, once again, by a
question: Can the major hump, which represents higher levels for the
regular transfer functions, be sﬁbdued? For eXample, can increase in
daﬁping bfing reiief? If yes, what type of dampings would do better
and by how much? One is reminded in this connection that the
standard loss‘factofs are all equal to one-thousandth (1073). The
standard loss factors are applicable to all of Figures II4 - IIs.
That a change in tﬁe loss factor may cause a major change in the

transfer function is depicted in Figure_II?; in this figure Figures

II4a, II4b and II4c are repeated except that the loss factor (n) in

the cavity is changed from the standard value of (104) to (104). The

resonances and anti-resonances are subdued by this change as the
comparison between Figures II4a-II4c and Figures II7a-II7c,
reséectively, clearly show. The influence of changes in the loss
factors on-the regular transfer furictions is, thefefore, an essential
topic to be invesfigated. ‘However, before embarking on this
in&estigation,there is a need to determine baseglevels that the
transfer functions may attain when the maximum noise control is
implemented. Only then may one decide whether the noise control

procedures are adequately achieving their ultimate goals.




II5. Base Levels.

The major hump and éhe accompanied minor dump are direct
consequences of the resonances and the accompanied anti-resonances in
the dynamic system. As such they possess bottoming levels that

conform to Skudrzyk mean-values. One recalls that the major hump is
constituted by resonances in the dynamic system and the minor dump is
correspondingly constituted by anti-resonances. When considering
ways to subdue the major hump, these bottoming levels represent the
best that can'be accomplished;.;rying to do better is an idle
attempt. It is, therefore, imperative that the bottoming levels be
well defined. One need be cognizant that whatever means subdues the
major hump, in turn, subdues the acccmpagied minor dump. [Were one
relying for some tactical purpose on the minor dump for salvation,
eliminating the major hump may not be thé appropriate noise control

procedure; no major hump, no minor dump.]

To well #igh subdue the'majcr hump and the minor dump, it
suffices to render negligible the reflection coefficient at the
baffle. Introducing a negligible reflection coefficient into the
conditions that yieléed the transfer;fﬁnctions ée@iqted in Figures
II4a-II4c, II5a-II5c and II6a-II6c, now yields Figures II4k-II4m,
I1I5d-I15f, and II6d-II6f, respectively. [It is noted that Figures
IIék;Ilém and the corresponding Figures II5A-IISf are identical.‘ On

the other hand, Figures II6d-II6f stand alone.] The latter three
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sets of figures then depict the bottom levels of the transfer
functions. 1In particular, in these latter three sets of figures the
major hump merges with the ﬁinor dump to yield smooth curveé»in which
neither resonances nor anti-resonances rear their signatures heads.
In Figures II4k-II4m, II5d-II5f.and II6d-II6f dotted curves are
‘superposed on the line curves. The bold dotted curves; so obtained,.
are hereafter, superposed on all subSequent,curves in order to
indicate the bottom levels of the transfer functions; Oof ceurse, one
realizes that ﬁhe values of the transfer functions depicted.in
Figures II4k-II4m, II5d-IISf and II6d-II6f are commensurate with
Skudrzyk mean-values. Again, it is emphasized that these figures
represent transfer functions that are the best that could be done by
whatever means noise control may be implemented. [It is also to be
understood that the bold dotted curves are calculated under the same
conditions assigned to the cufves on which they are superposed.

These dotted curves, superposed on Figures II4a-IT4c, II5a-II5c and
ITI6a-II6c, are shown in Figures.II4n—II4p, II5g-II5i and II6g—IIGi,

respectively.] One series of noise control means, in this

connection, is the various types and increases of dampings. This was
already and singﬁlarly demonstrated in Figures II7a-II7¢c when
eompared with Figuree II4a-II4c. The various measures and
identifications of damping are defined in terms of loss factors and
are investigated starting with the next seetion.. To end this
section, however, it may be in ofder to cursorily consider the

influence of variations in the external source character and
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location. For this purpose Figures II4g-II4s, II5j-II51 and II6i-
Ilél are presented. These figures are derived‘by changing the
conditions impcse& on Figures II%n;EIép, II5g-II5i and II6g-II6i in
the index Gﬂ is changed from unity to zero. This change replaces a‘
dipole external source by a monopole. Similarly, these figufes are.
derived in Figures II4n-II4p, II5g-II5i and Izsg-nsi, Figures II4t-
II4v, II5m-IIS0 are présented, respectively. 1In these sets of.
figures the external source remains a &ipole; i.e., m =1, but the
location of the plane on which the external sources are placeé is
mcved{from the bottom surface of the equivalent plate, for which

Sy =1 to Sk = 0.8. Both; these changes cause variations in the
details of the resohnances and anti—resonanges, but not in the gross
p:ogerties of the major hump and minor dump. Moreover, there are
hardly any changes from Figures II4p, II5i and‘IISi‘and Figuresvzzés
and I;év, iiSl and IIS50 and II61 and II6o, respectively. In these
fi§ures the influenée of the coating alone is emphasized{ it is‘

concluded that a coating is a coating is a coating!
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II6. Influence of Damping on Cavity Resonances.

There is no intention to comprehensively explore detail of the
influence of damping on the cavity resonances. Rather, merely a
number of examples are used to explore the influence of changes in
the loss factors on the transfer functions; in particulaf on the
major hump. In this vein, the transfer functioﬁs‘and ratios thereof
in Figures II4n-II4p, II5g-IIS5i and II6g-II6i are subjected to
various changes in the loss factors. The table; Table II1, reflects
the changes instituted in the loss factors and the assigned figures
that carry thé speéific changes; the figures in this table are
designated II8, II9 énd II10, respeétive;y. A few salient

observations are in order:

1. éomparing Figures II4n-II4p, II5g-II5i and II6g-II6i with
Figures II8a-II8c, II9a-II9c and II10a-II10c, respectively,
indicates; that increasing the loss factor of the cavities
from (107%) to (107') effectively subdues the cavity
resonances andranti—reéonances.' Indeed, the change nearly
renders unity the modal overlap parameﬁer in the upper

normalized frequency range of the major hump; 1 < w < 3.

The modal overlap parametexr (op) is the ratio of the

normalized width of a typical resonance; i.e., (naﬂ to the

normalized frequency separation between resonances; (5(&»),




thus op = [(nw)/6w]. when (op) exceeds ﬁnity, ‘resonances
and anti-resonances are suppressed in the response
quantities of the relevant Synamic system. This process is
manifested in that the individual resonances in this range
are smoothed-ocut. It follows that Figures IIBa-IIBc; IIsa-
II9¢ and II10a-II10c become more akin to Figures II4k-II4m,

II54-II5f and II6d-II6f, than to Figures IT4a-II4c, II5a-

II5c and II6a-II6c, respectively. BAgain, proving that the

increase in the loss factors are most effective in the
normalized frequency range where resonances and anti-

resonances rein'supreme. [cf. Figures II7a-II7c.]

Again, comparing Figures II4a-II4c, II5a-II5c and II6a-IIé&c
with Figures II8d-II8f, II9d-II9f and II10d-II10f, |
respéctively, one learns that increésing the loss factor of
the éoating cnly, does littie to subdue the qavity
resonances and, therefore, does not afford an effeétive

mechanism to control the cavity resonances and anti-
resonances in thé transfer functions. [The damping in the
coating largeiy helps to keep the integrity of the coating
rather than provide a major role in subduing cavity
resonances. This is similar to the role cf damping in
machinery mounts. The damping in the machinery mounts is

used for the integrity of the mounts not as devices that
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contribute to the control of resonances on the machinery

platforms. ]

Comparison is conducted between Figures I18g-1I8i, II9g-II9i
and IT10g-II10i, and Figures IT4n-II4p, II5g-II5i and IIeg-

II6i, respectively. This comparison reveals that the first

‘two pairs; {II8g-II8i, II4n-II4p} and {II9g-II9i, IISg-

IISi}, are hardly influenced by the change in the standard

loss factor 77, = 1073 to Mp = 10", However, the comparison

of Figure II10g-II10i with Figure II16g-II6i shows that the

change is effective in reducing the resonances and anti-

resonances. The loss factor (ﬂp) is a surface stiffness

controi.. In the employed model, for a beam-directed
radiation, the surface stiffneés/ in the surface impedance
of the equivalent plate, does not participate in the
defermination of the fesponse of the dynamic system. The

surface impedance is, in this case, controlled by the

. surface mass only. Since (ﬂp) is a surface stiffness control

loss factor the conclusion is covered. The surface

stiffness of the equivalent plate, however, does participate
in the off beam-directed radiation and hence (np) influences

the so directed transfer functions. This influence is

- discernible in the comparison of Figures II6g-II6i with

Figures II10g-II10i, respectively. Nonetheless,
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even in this case the influence of-rendering Ny = 10! is not

nearly as dramatic as is the rendering of n= EG-I; i.e.,
examine Figures II8g-II8i with Figures I110a-II10c and

I110g-IT10i.

4; Compéring Figures EESj—IISl; II9j-II9lvand IIléj—IIlGl with
II4n-II4p, II5g-I1I5i and IIGg—IIGi; respectively, show that
now’that an essential component in the equivalent plaée
damping ié associated with tﬁe surface‘mass term, in the
absence of the sufface stiffness term, éaﬁping in the

equivalent plate is not absent. The surface mass controlled

damping is measured by (q@). In this case whether the

radiation is on beam or off beam is not crucial with respect

to providing damping in the equivalent plate.

5. A full press changes in the damping from the standard in
which all loss factors are (107®) to all loss factors

assuming thé_value of (107%), is depicted in Figures II8m-

II80, II9m-II% and IIlOm—IIlGo. Again, in the transfer
functions that are‘goverﬁed by the cavity, if is emphasized
that most of the reduction in the peaks and valleys are
caused by increases in the loss factor that is associated
with the cavity; i.e., the loss factor (7), the other loss

factors assume only a minor role in this reduction.
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II7. Parametric Variations on the Theme.

Whereas, in the preceding section the infernce of damping on
the cavity resonances is investigated, in this section the influence
of other variations in the parametric values are briefly
investigated, computed and displayed. Largely, both cases, in which
the beam-directed and off beam-directed radiations, are examined. In
these cases, the first is a standard condition, the second is a
change from that standard. Again, it is emphasized that in this
part; Part II, only a cavity is introduced, giving rise to cavity
resonances and anti-resonances in the transfer functions. The

influence on the transfer functions of variations in the reflection

coefficient (R) is computed and displayed in Figures IIlla - IIllc

for R = exp[—(104)] and in Figures IT11d4 - II11f for R = exp[—(l)].
These two sets of figures are to be compared with the corresponding
basic figures; Figures II4n - Ii4p, respectively. Expectedly, as the
reflection coefficient is reduced, the figures tend toward Figures

IT4k - II4m, respectively. This reduction, caused by the reduction

in the reflection coefficient (R), is, as already intimated,

commensurate with the increase in the damping of the cavity. [cf.
Figures II8a - II8c.] Figures IIlla - IIl1lf are repeated,

respectively, in Figures IIl1lg - II11l except that, in the latter set

of figures, the value of (k) is changed from the standard value of

(o) to (arJg/z); a change from beam-directed to off beam-directed
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raaiaticn. The latter set of figures are to be compared: with the
corresponding basic figures; Figures II6g - IIé6i, :espeétively.
Rgain and;eX§ecteé1ys as the reflection coefficient is reduced, the
figures tend toward Figures‘IIsd - IIGf,;respeCtive}y. [ef. Figures
IT10a - II10c.] Another parametric variation to be investigated is
that of replacing the pole index (n) of the external sources from (1)
to (0), thereby, introducing an external drive that is mondpcle-like
rather than dipole-like. The changes in the transfer functions due
to a change in the pole index (n), from>the standard value of one (1)
to zero (0), are depicted in Figures IIl2a - IIl2c for the beam-

directed radiation; @ =0, and in Figures II12d - II12f for the'off

beam-directed radiétion; 6 = (EYB), There are significant
differences, mostly in the detaiis; betweén‘thése figures and ;he
cazresgoﬁding basic figures depicted in Figures IT4n and II4o and
Figures I16g and Iish, respectifely. However, there are.no
differences between Figures II4p and I16i and Figures IIl2c and
II12f, respectively; again, a coating is a Coating is a coating. The
coating in Figures II4n, IIl2a, II6g and IIizd is the same and,’after
all, Figures II4p, IIl2c, II6i and II2f merely isolate the influence
of the coating. To further.emphasizelthis isolation, Fiéures IIl2g -
IT121i are dispiayéﬁ. These figufes.repeat Figures II6g - II6i ekéept

that the plane on which the external sources are places lies a

distance b, = 0.8b above the baffle. [cf. Figure II1.] In the

standard condition b, = b. RAgain, one finds significant differences,
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mostly in details, between these figures and the corresponding basic
Figures II6g and II6h, as well as with Figures II12d and IIl2e. By
now not surprising, since the coating remains unchénged, Figure IT12i
matches Figures II6i and II12f. Finally, two variations in the off |
beam-directed radiation'are examined. Figures II4n - Ii4p are

repeated twice, in Figures II13a - IIl3c and in Figures II13d -

ITI13f. In the first set O = (7z/9.2) and in the second @ = (ﬂ'/6).

The changes induced in the transfer functions by these variations are
well nigh predictable when compared with the corresponding Figures
II4n - IT40 and Figures ITI6g - II6i which are, respectively, for the

beam-directed radiation with @ = 0 and for the off beam-directed
radiation with @ = (ﬂ/B). Eventually, a waterfall representation in

the {kgcv}—domain will provide a more comprehensive representation

than is here offered by all these figures} e.g., by Figures II4n -

II4p, II6g - II6i, IIl3a - IIl3c and II13d - II13Ff.




Type of Loss , ,
Factors n Me | Mp N Remarks
Figure designations e

0. II4n-II4p, II5g-II5i, 107 10| 10| 107®|Lightly damped
I1I6g-II6i .
1. II8a-II8c, II9a-II9c, 107 10| 10| 107 | cavity damped

IT10a-ITI110c

2. II8d-II8f, II9d-IIOSF, 1073 10| 10| 107 | Coating damped
I11104-II10f ' :

3. II8g-II8i, II9g-IIYi, 107 107 107"| 107*| stiffness control
- II10g-IIl0i ' . plate damping
: , : Stiffness and
4. II8j-II81, II9j-II9l, 1073 10| 10| 107! | mass.control
IT10j-II101 ’ : , plate damping
5. II8m-II80, II9m-IIY%0, 107 10| 10| 10| All components
II10m-II100 , damped
Table II1. [In Figures II4 and II8, k=0 and b, =b=7x; in Figures

II5 and II9, k=0 and b =b=(23r/Va)); in Figures II6 and II10,

k=(wV3/2)ana b,=b=7 .]
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. Fluid (mo. 1)

Coating v
“pb
.P . = B,P,
Equivalent Plate b _ rb
quval Zp =I'Z,,

Fluid (no.2) ¢

External
" Drive
(P

. Reflecting
Baffle

Be = [1+(—_1)nR éxp {— (Zi CD)(bz ko) (Cllcz)ESZ}] '
- Rexp {~ (21 0) (BE,) e, £, ) B} 1

I® = [],‘,-{-R‘ exp {— (21 aJ) (bz ka) (Cl /.6‘2)..7(.32}] K
[1-Rexp {- (21 0) (5%,) (c; /) B I

(n) is the mﬁlfci-pqle index; n = 0 (monopole), n = 1 (dipole), etc.
(3) is the gap length; b = b, +b,.
"(R) is the reflection coefficient at the baffle.

Here it. is assumed that (R) is independent of the nbrmalize'd wave -
vector (k), but may be a function-of ‘th'e-‘normaliz,éd -frequency (0))
Thé pérameters and qualities_,- e.g., (b), (Cl)>(ci), @32), (Pe) and (ng) are

defined in Part I.

Figure II1l. A baffled plane dynamic system yielding cavity

resonances and anti-resonances. [cf. Figure I1.]
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ZV =P ; V=YPpP
V={vi.w} ; P {o, 2}
Zb : '
| -2, (2}, +z, +2)
Yn Y12
Y - | - (zt)1
Yeor Yy, v
P’ - BB,

§f1f1: =|Z28 (2, + 2,+2,) ; Yy = |2 [*(z +z,)

Yop =Y, = |27, ;5 |22 = (7, +2,)(2}, +2, +2,.2,)

" whHere

Zp2. = ZpZ, (z, '.*"zf})—l

Figure II2. The equivalent electrical circuit diagram representing

the model depicted in Figure II1.

[cf. Figures I1 and
13.] |
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: ® | |
a. :
S2(x)
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X
b.
21
| \\\\\\\\\&~k
0 0 10 20 30
y
c.
Figure II3. The assumed dependence of the surface stiffness of the .

coating on the normalized frequency (@), on the
normalized depth (x) and on the temperature (y) in
degrees centigrade. '
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Figure II4a. The coated

transfer function, as a

function of the normalized ' t 1E

- frequency, under standard

[Tt

conditions and in the

b LLTTT

presence of a cavity.

mnw""""ﬂ
| 1
e

|Tbe(k(0),0)] 01

IRER
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11171t
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Figure II4b. The uncoated

transfer function, as a

" function of the normalized o ' 1

frequency, under standard

1T

-conditions and in the rd

presence of a cavity.

ﬂg(agj',m)l | o

0.01

1-10
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‘Figure II4c. The ratio of

the transfer functions, as a

- function of the normalized

frequency. The ratio is of

the transfer function

depicted in Figure II4a ‘ :
‘to that depicted in S
Figure II4b, thereby, ITbc—Tb(k(fa):@)] 0.1
revealing the influence
of the coating on the .

transfer function in the 0.01

presence of a cavity.
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10 . ' :
' : ‘EEP“:
Figure II4d. Figure II4a is ‘ | —HHH]
repeated except that the - - A ) —t- 1]
normalized depth is changed o R a=Sass=s 5 L1
from the standard value of _ = =i —
@@ | HEHEE =
ITbc(k(m) ’O))I 0.1 : . _ . = Sssp
0.01 . i Ll
10 .
110 51 1 10 100
| 10 == e
Figure II4e. Figure II4b is T -
repeated except that the :
normalized depth is changed o 1 I . N
from the standard value of . , = =S =k
(4) to (1). . . 7 'l \‘.\n
-~ |1(k(0),0)|. 0.1 |
0.01 — U
—3 .
10
1001 1 10 100
. 10 o
Figure II4f. Figure II4c is
repeated except that the S : N
normalized depth is changed IRt CENLLL ' »
from the standard value of Lo S X — H -
< (4) to (1). ~ -
. N M M " - R q l
|Tbe_Tb(k(0),0)| 0.1 i
—— - =
‘N\\

1 10 - 10
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10 Sseis
. Figure II4g. Figure II4a is - Wi
- repeated except that the ' ik n A me
.normalized depth is changed ' S S=sauEEE Szi3
from the standard value of 1 i iis
(4) to (8). | I/ Bl i
ITbG(k({ﬂ) sm)l 0.1 S=x
0.01 =
| :
N -3 ¥
1-10
10 i
Figure II4h. Figure II4b is
repeated -except that the ’ ' ‘
normalized depth is changed : 1 e
from the standard value of —Z N X “m
(4) to (8). - “_ il
| ~ |mb(k(0),0)] 0.1
P i
N,
0.01
-3
1-10 0.1 1 10 100
10
Figure IT4i. Figure II4c is | 11
repeated except that the : T [\
" normalized depth is changed 1 NG
from the standard value of ’ -
(4) to (8Y). S i
ITbe_To(k(0),0)] 01
S——— L. N \\
Moy
0.01
_ _ _
107 o1 1 10 100



10 =

]

1117}
et L 1 1]
L1771

|

b
<
DIy .‘
Lo =
%

| ===t

_T'bc_Tb(k(m)',,c;)q(k(m),m) I s i \

L LITITT
LLLTTT

43
3

i
-1

2L
I

o
i€
? ,
—_
<
| —
e
N
e
N’
2
w
—
e
e
N’
o
Do
-Ei
[l

LLTTTTT

---------

4

Wl T
1

. iy
. - N X

0.01

11T

T

L TTT

—

-3 - 11
- 110 01 - 1 | 10 100

Figure II4j. The superposition of Figures ?I4c, II4f and II4i,
designated 1, 2 and 3, respectively. The differences are due to

the depth dependence of the surface stiffness impedance of the

coating.




. 10 =
Figure II4k. - Figure II4a
is repeated éxcept that
the reflection coefficient -~ .~ 1
(R) of the baffle is ' ‘ o )
rendered negligible, IThc(k(t:}),m)l
thereby, removing the . ' 0.1
cavity. Hence |Tbc| = : ch(k(m),m)_l ‘ N
’ {Tc i . e ;1
0.01
=
-3
1-10 :
0.1 10 100
10
Figure II4l. Figure II4b
is repeated except that R 1
the reflection coefficient -
{R) of the baffle is ' '
rendered negligible, iT_E(-k(m) ,ca) ! S N
‘thereby, removing the - ]T(k(m) ‘D)l 0.1
cavity. Hence |Tb| = |T|. . ... :
0.01 )
-3
-10
1 0.1 10 100
‘ | .10
Figure II4m. Figure II4c '
-is repeated except that :
the reflection coefficient ‘ 1=
(R) of the baffle is - , ~
rendered negligible, ITbc_Tb(k(m),m)i S
thereby removing the . 0.1 =
cavity. Hence |Tbc_Tb| l'.Tc_T(k(ca),m)l
=‘}TC_T}. . sesne
0.01 5
’ -3
110 .
0.1 10 ~ 100
.
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- 10 =
Figure II4n. Figure II4a . i
_ is repeated (solid curve) o - LHIHTR I
and Figure II4k is v ' 1 == SEEES =
superposed (dotted curve). i TH-Y -
St |Tbc(k(co) m)l o ‘ ] \\}\' i
0.1 f=ra
[1e(k(w), o) v =
0.01
3
110 ™ o1 1 10 100
10 z
Figure II4o. Figure II4b
is repeated (solid .curve) . . :
and Figure II4l is 1 =1 e
superposed (dotted curve) i — — A
Sreer lrb<k<m) o) -
Onl 1 =‘===:::‘_
IT(k(m) o) _ =S5
0.01 Iy
110 o1 1 10 100
10
Figure II4p. Figure II4c
is repeated (solid  curve) . )
and Figure II4m is : 1 . A &
superposed (dotted curve). —t— A
|Tbe_Tb(k(0) ,w)|
o1 =

g

Te T (k(co) , 03) |

10 . 100




Figure II5a. Figure II4a _ 10

- 11-36

is repeated except that 558
" the normalized gap (bk,) HH
is changed from the , iy A i
. standard value of (7) to 1 S 7 = =i
’ N\ | o
- L] f n
(272/Vo) s | I i\ i
| [ Toe(k(a) @)] 01 5 :
—— . i1
. . . . R _!
001
O = ;
- ‘
P10 or 1 10 100
Figure IISb. Figure II4b 102
is repeated except that
the normalized gap (bkﬁ) 4
is changed from the . : 1 = Fa
" standard value of (7) to . o X N X
(2z/Jw).. ' . -& NNt
o |Tb(k(0),0)| 0-1F . ==+
1 :H’F
. 0.01 H‘i :
. -—3‘ . -
1107 55 1 10 100
10
_Figuré II5c. Figure II4c
is repeated except that A
the normalized gap (bk,) 1 S =
is changed from the BV & :
standard value of (?1') to . : ) 3{ ﬁ;b
(2z/4w) . ' }Tbc_Tb(k(m_),m)l 0.1 eSS
- . ‘\\\
0.01 =
4 ‘
110 41 1 10 100
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Figure II5d. Figure II5a
is repeated except that 4
the reflection coefficient : 1
(R) of the baffle is - . _
rendered negligible, lTbc(k(a)),co)l
thereby, removing the 0.1
cavity. Hence |Tbc| = ITc(k(co),m)l ' 3
[Te|. [ecf. Figure II4k.] **°°° . )
| | | | 0.01 . —

5 N
1-10 N A
0.1 1 10 1100

10

Figurée II5e. Figure IIS5a
is repeated except that
the reflection coefficient )
(R) of the baffle is ' B : .

rendered negligible, (ko) .o ' =
thereby, removing the .L..S( ')’ )I 0.1 IR
cavity. Hence |Tb| = |T]. IT(k(0),0)]

[c£. Figure II4l.] esens - 4 : >

0.01

1

10 —— L :
1 0.1 1 10 100

10

Figure II5f. Figure II5a
is repeated except that ‘
the reflection coefficient - . 1 ' —=
(R) of the baffle is

rendered negligible, ITbF;Tb(k(m),CD) I
thereby, removing the '
‘cavity. Hence |Tbc_Tb]| ITC_T(k(CO),fD)l
=|Tc|_T|. [cf. Figure sree _ .
IT4m.] - ' o 0.01 .

0.1 ' : =

1 10 . 100




{0¢ ' o _— L :

ﬂF.'z’.gure II5g. Figure II5a : = : : == SES=ci
is repeated (solid curve) - - - ; S
and Figure II5d is _ T - -
superposed (dotted curve). ‘ 1 ===== S==z
[The(k(0) , )] [ i
. b
0.}. ¥ = = ==z
|Te(k(0),0)] =Sii==: e S:
[ E XN N ] ) . i \ It 1]
. ' N :
0.01 = Siix ]
I - il
110 . -
107 01 1 10 100
: 10
Figure II5h. Figure IIS5b
is repeated (solid curve) N
and Figure- II5e is . . 1 i} :
- superposed (dotted curve). i : e eera=as FHER z
‘ . !Tb(k(ﬁ}) ,G}), — - ok
‘ 0.1 =
IT(k(e),0)] ™ F == ,
LA R R B2 I - T
- L . ; ! ki N -
0.01 ,
- -3 : : 1 ! ‘
PO o 1 10 100
Figure II5i. Figure IISc 10
is repeated (solid curve) . - F :
and Figure IISf is = - : : A A
superposed (dotted curve). ‘ 1 i
i ' ) . — 31
| Tbe_Tb(k(0) ,0)| —F
0.1 ‘ ;
- TeT(k(0) ,0)| = ==
H
0.01 N
3
10 - - .
) 11 0.1 1 10 . 100
. o
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Figqure II6a. Figure II4a o :
' is repeated except that ’ 1 \
the standard beam-directed
radiation; @ = 0, is
changed to an off .beam-

LT
I L LTITTT)

I

me
et

. .\'

RS

directed radiation; lTbc(k(m) m)l 0.1 =si=i= i 252
0 = (z/3). The s =it i
accompanied change from a o = H m
surface mass control to a 0.01 E 1]
surface stiffness control ) Sit
in the surface impedance 4 i
of the equivalent plate is . . o :
observed at ® = 13. : ‘ 1102 o3 T 0
S : 0. S ' 100
. 10 . . -. .

Figure II6éb. Figure II4b _

is repeated except that 1
the standard beam-directed ) A
radiation; @ = 0, is .
changed to an off beam- -

directed radiation;: lTb(k(CD),CD)I . 0.1
0 = (xn/3). The v

accompanied change from a

surface mass control to a - 0.01-
surface stiffness control _ ' :
in the surface impedance ' | \
of the equivalent plate is ' -3 - Bl
Observed at @ = 13. o 110 0.1 _ 1 10 100

/
I/

ne

10

Figure II6c. Figure II4c

is repeated except that ' o 1
the standard beam-directed

radiation; 6 = 0, is

changed to an off beam- . _
directed radiation; . ‘Tbc Tb(k((y)),(ﬂ)‘ 0.1 : \
0 =(z/3). The by ' - b

- accompanied change from ' - \
a surface mass control to . 0.01 :

a surface stiffness

control in the surface o
impedance of the ' . T
e ] 1 1 . _3 :
quivalent plate is ‘ 110

.Observed at o = 13. , 0.1

’ﬂ
pd

L van]

R 10¢
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Figﬁre ITI6d. Figure II4k

is repeated except that

the standard beam-directed

Yoodtd L 11
$rmpmetbd LT

radiation; @ = 0, is

TLILT
LIt

changed to an off beam-
 The(k(w),0)|

directed radiation;

1H
1 XA

9 = (ﬂ'/3) . The !TC(}{(EO),G}), - 01
accompanied change from a seeee

surface mass control to a

0.01

surface stiffness control

in the surface impedance

of the equivalent plate is ‘ 3

observed at o = 13. , 110 01

10

100

10

- Figure II6e. -Figure II41

is repeated except that
the standard beam-directed

radiation; & = 0, is

changed to an off beam- . f‘rb(k(m) o)

directed radiation; —_—

Bl

"8 =(x/3). The  k(e),0)] ™!
‘accompanied change from a =~ ***°* .

surface mass control to a : : 0{'}'1

surface stiffness control

in the surface impedance

of the equivalent plate is . -

observed at @ = 13. 110 0.1

10

100

10

Figure II6f. Figure II4m

is repeated except that

the standard beam-directed 1 ke

~radiation; @ = 0, is

changed to an off beam-. ITbc_Th(k(m),m)i: |

directed radiation;

0.1

6 =(x/3). The . |Te_T(k(0),0)|

Pl

accompanied change from "°°°°

a surface mass control to 0.01

‘a surface stiffness

control in the surface

impedance of the ' 1-1073

equivalent plate is: 0.1

observed at @ = 13.

10

100



10 =—=— _

Figure iIGg. .Figuré ITea ‘. ~ SE5:
© is repeated (solid curve) A ; -
and Figure II6d is ‘ ’ ' ]
superposed (dotted curve). 1 = S S=szz:
[Tbc(k(m) m)l = TD) . i
7(k(o). o) o FE
seses L[| LY o [
0.01 _ i il
110 — - .
| 01 1 . 10 ] 100
Figure II6h. Figure II6b- 10 _
is repeated (solid curve) sis
and Figure II6e is __—
superposed (dotted curve). : 1 |
-lTb(k(m) o) L= AV B} _
0.1 L
lT(k(co) o)| - | “
0.01 = . I
. ,
1-10 - :
: .OJ 1 10 100
Figure II6i. Figure II6c ' 10 - = =: 5
"is repeated (solid curve) , )
and Figure II6f is ' T . ,
superposed (dotted curve).- ' | e % =
| Tbe_Tb(k(w) ,0)] ANTA
~ 0.1
ITe_T(k(0),0)| |
0.01 N
1-10 ~. ) <
0.1 1 10 100
@




10 = :

Figure II7a. Figure II4a |
is repeated except that .
the standard loss factor S = : g
in the cavity is changed - — A -
from the standard value of : O r -+ { ‘\ _
(10%) to (107Y). o AR
| |tbe(k(0),0)| 01 E==2E =
— ‘.\‘
0.01 === ~ Szziie
\\'
N
N
110° ' AN |
0.1 - 1 10 . 100
' : 10
Figure II7b. Figure II4b ©
is repeated except that
the standard loss factor - ~:I :
in the cavity is changed ‘ e= =
from the standard value of : [ — A
(107%) to (107%). - , SPe
. . . . i AR ‘\
|Tb(k(0) )] 01 ==
—————— o - ‘\ -
™
0.01 ‘
MO o T T T 10 00
10
- Figure II7c. Figure II4c
is repeated except that -
. the standard loss factor LT ‘ LA .
in the cavity is changed - 1 Tas
-from the standard value of - - F SN
(107%) to (107Y). S .
. . - . M 3! \\
|Tbe_Tb(k(0),@)| 01 ‘ _ =
5 ) \\\\
0.01
.-3 3 &
1107 61 1 10 100

ITT-_ATD Fi ]
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I T TTTHT
LU
IR

Figure II8a. Figure II4n
is repeated except that
the loss factor in the T 1‘

cavity (7) is changed ITbo(k(0),0)| - [ A
from the standard value ' | 0.1 ' VA
of (10-3) to (10-1). Tc(k(m),m)l ' z . ' " =
[Cf- Table IIl.] seses ' W

0.01

Lot
I A
T TIT
LT

TITHT
(RN
|-

R

.0 A
110 7 1 10 - 100

10

Figure II8b.  Figure II4o
is repeated except that
the loss factor in the - _ =
cavity (17) is changed L e 7N

: . N N
from the standard wvalue ITb(k(m),wN 01 | _ K ~
of (107%). to (107%). T - '
[cf. Table II1.] IT(k(0), o)

1

seesve b
. . R ] . mL T

.0.01

1107 o1 R 10 100

10

Figure II8c. Figure II4p
- is repeated except that -

)

N
it

the loss factor in the 1 st A
cavity (n) is changed '

'frpm the standard wvalue
of (107%) to (107%).
[cf. Table II1l.]

e Tb(K(0) )|
Te T(k(w) )|

0.1 : =

0.01 k= = x

10 : '
1 01 - 1 10 100

II-43
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10 =2
 Figure II8d. Figure II4n H
is repeated except that A 1
- the loss factor in the ‘ 1 =
cqating (2],_,) is changed ]Tbc(k(m) @)l Y \
from the standard value = emem = 0.1 RN
of (107%) to (107). , |Tc(k(@),~m-)[ R A S
{Cf. Table II}..} eness .
0.01 = g
3 I
1107 05 1 10 100°
10 E
Figure II8e. Figure II4o
- is repeated except that -
- the loss factor in the 1 =
coating (ﬂs) is changed . i —% L
from the standard value |Tb(k(0),0) l o1
of (107%) to (107). k(o). - .
[cf. Table II1.]: ,',’{E,(‘“)"”)l ' §: i
| 0.01 I
3
1,'10 0.1 1 10 100
. 10 ¢
Figure II8f. Figure II4p :
is repeated except that
the loss factor in the 1 Ei=
coating (77,) is changed : A
from the standard value iThc_Tb(k(m) o) - - 4
of (107%) to (107). 0.1
[cf. Table IIl.) .Ef—;T(k(“’)’m)]
"N
0.01 >
. - -
10
110 01 1 10 100
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LI

Figure II8g. Figure II4n
is repeated except that - IR
the surface stiffness ' ' 1

control loss factor in the

.equivalent plate (ﬂp) is ITbc(k(m),fD)l

-changed from the standard ITC(k(CD),O))I :
value of (1073) to (107Y). .seees

[cE. Table II1.] : ‘ . ' ]
: : " 0.01 .

Y]
he

0.1

- _E ‘ |
10 . - -
PO o 1o 100

10

Figure II8h. Figure II4o
is repeated except that o ' : I
the surface stiffness 1 === =" ===
control loss factor in the ' =

equivalent plate (1]2,) is lTb(k(a)),'co)| -
changed from the standard- IT(k(fD)s(D)l 0.1 - =
value of (10™3) to (107'). .eeee :
[cE. Table II1.] ' :

| I SN

]

| i
ARk

LA

=
1T

AN AR At

0.01 E

I
| RN

110 >

o1 10 . 100

10 £

Figure II8i. Figure II4p »
is repeated except that = - ' . 1T
the surface stiffness o ‘ '
control loss factor in - »

the equivalent plate . |TbC_Tb(k(°3),03)|
(ﬂp) is cljanged from Tc__T(k(co),oa)I
the standard value of seese : - . -
(107%) to. (107Y). . : - 1
[cf. Table IIl.] 0.01

[

.
Tl
vl“=-

A

0.1 = M

110°

0.1 1 10 100
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Figure II8j. Figure II4n _ _
is repeated except that o ‘ T : - nn
the surface stiffness == Fi=t ul
control and the surface o, E :
mass control loss factors ‘Tbc(k(ca) ,03)’ - it
»(ﬂp') and (77,,,) are changed ch(k(G)) m)l .0.1 -
“from the standard value canse ’ -
of (1073) to (107Y). ( 4 :
[cE. Table IIl.] , » ' 0.01

1-10°

0.1 . 1 . 10 100

10

Figure II8k. Figure II4o
is repeated except that .
the surface .stiffness 1 7
control and the surface : e \
mass contxrol loss factors: }Tb(k(co),m)' ' - 3
(7??) and (?}m) are changed !T(k((l)) fD)l 0.1
from the standard value- ceene

of (107®) to (107Y). ‘ : _

[cf. Table II1.] L 0.01

1.10°

10

‘Figure II81l. Figure II4p 4
is repeated except that : ' , AT
the surface stiffness 1 2 }
control and the surface

mass control loss factors lTbG&Tb(k(w).,cﬂ)}

, (?}p) gnd (rym) are changed [Tc_T(k(co),m}! 0.1
from the standard value .eeeq ‘ ’

of (107%) to (107). ‘ S
[cf. Table IIl.] 0.01 ‘ E

1:10°

0.1 1 10 - 100

11-46



Figure II8m. Figure II4n
is repeated except that
all the loss factors;

77' ﬂc’ ﬂp’ and ﬂm' are
changed from the
standard value of
(103) to (107%).

[cE. Table II1.]

- [Te(k(0),0)]

1
Figure II8n. Figure II4o
is repeated except that
all the loss factors; . :
M+ Mes Mp, and 17, are b (k() .m)l '
changed f£rom the . ’ —_— ’
standard value of IT(k(m),m)l
(10-3) to ('10_1) . seese
[cf. Table II1.] '

1

Figure II8o. Figure II4p
is repeated except that
all the loss factors;

n., n,. np, and 7, , are
changed -from the
standard value of
(107 to (107Y).
[cf. Table II1.]

- Te_T(k(w) ,0)]

Ie(k(e),0)] -

10

-10

Iqu;Tb(k(m),m)[

10

=

1

1 ll LITHT

0.1

LT
1.0 B M A

0.01

T

f A

-3

0.1 10

100
10

1

0.1

0.01

-3

0.1 10 . 100

10

0.1

0.01

110 °

0.‘1 10 100

- I1I-47




10 e

. Figure II9a. Figure IISg :
is repeated except that
the loss factor in the ' 1=
cavity (?7) is changed . N : N
from the standard value fTbc(k(&)),m)l : 3
of (107%) to (107). > 0.1 =
[cE. Table II1.] ch k(u}),m)l ) -
0.01 E =
—
— N
110° ——— ~
0.1 - S | 10 100
, 10
Figure II9b. Figure II5h
is repeated except that
the loss factor in the | :
cavity (77) is changed . o S a7 Fhaae
from the standard value ITb(k(m),m)l e
of (107%) to (107). — 0.1 =
. [cf. Table II1l.] IT(k(w),0)] " , — N
0.01 '
1107 01 1 0 100
: o 10
- Figure IIO9c. Figure II5i .
is repeated except that . -
the loss factor in the ) 1 L
cavity (n) is changed _ . x
from the standard value ITbc_Tb(k(Q}),ﬁ})t‘ ]
of (107) to (107Y). 0.1 =
[cE. Table II1.] ' !Tc_T(k(cu),m)l,
LR B B B J ) .“
0.01
= ;
110~ o1 1 10 100

II-48




10 EFR
Figure IT9d. Figure II5g A sif
is repeated except that AT -
the. loss factor in the ‘ " 1 = 7 =z
coating (I]C) is changed ‘ \ R . oY iy
Thbelklo),® [ IREVEI M
from the standard value l ( ( )’ )l 0.1 ' | Y} ' I
-3 -1 . . ¥ = H 211
of (107°) to (10 ) . I'rc(k(m),m)l F SGS e 5
[cE. Table IIl.] ceves Hi H
| ' 1 \ T
0.01 =+
I T
1-10 — : - :
' 0.1. 1 10 100
’ . 10 - - - ===
Figure II9e.. Figure II5h Sasais
is repeated except that
the loss factor in the 1 = = =k
coating (Uc) is changed L, e ) tH i
from the standard value ITb(k(m) 0)) I ] A i
of (1073) to (107%). 0.1 ' a1
[cf. Table II1.] I:l:(lf(“’) "’)I | | ’ PP
o : i
0.01 i
.3 : _
1-10 '
0.1 : 1 : 10 . 100
10
Figure II9f. Figure II5i
is repeated except that il
the loss factor in the 1 A !\
coating (77c) is changed :’i\ :
from the standard value |Tb° Tb(k(m) 0))| : |
of (107%) to (107%). 0.1 = P
[cf. Table II1.] Te_T(k(w), m)l : —~
‘\~‘

10 100
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LT

Figure IIZ9g. Figure II5g

is repeated except that

T |

!
L N )

/

the surface stiffness ‘ ‘ 1

L]
L
P

=l

control loss. factor in the

equivalent plate (?;F) is - ]Tbc(k(ca)',m)l

- changed from the standard !Tc(k(&)),a})l 0.1

value of {33-3) to {19-1) s sessw

"[cE. Table II1.]

THT

Ll

0.01

10

100

Figure IISh. Figure II5h

is repeated except that

the surface stiffness 1E

control loss factor in the

- ‘'equivalent piate (ﬂp) is lTh(k(m) :m)l

changed from the standard |p( - 01
value of (107) to (107). .I._.?f(é) ’m)‘; 4

[cE. Table II1.]

e ‘i)
" ot §

0.01

1-10

0.1

10

Figure II9i. Figure II5i

-is repeated except that

the surface stiffness o -1
control loss factor in .
the equivalent plate _inc_Tb(k((:}),c))l
(?]F) is changed from .
the standard wvalue of .t}:‘i_:{‘(k(@):m)i

(1073 to (107Y). ;
[cE. Table IIl.] - 0.01

0.1

110

II-50

10

100

0.1

10

100
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Figure II9j. Figure II5g c— A : R
is repeated except that ' N 1]
the surface stiffness 1 = 7 == ==="1
control and the surface 3
mass control loss ‘ ,:Tbc(k(co),co)l - LI _
‘ factors (ﬂp)-and (ﬂm) JTb(k(w),m)l 0.1 } . .;"___ |
are changed from the " senee [
standard value of : ) T T ' ﬂ 1
(107) to (107%). . 0-01 ¢ S
[cf. Table II1.) | _ : Smaas

110 °

[l

[

]

[
——HHH
| N

1

fort
S LI
1T 1nT
N D

1
LT
- A
|3 §

i
g R 5
A1

o1 1 10 100

10 - —

1T
1]
T

Figure II%k. Figure II5h
' is repeated except that .
the surface stiffness . , === =
control and the surface ‘ )

mass control loss |Tb(k(m),m)l \ N ,
.factors (ﬂp) and (nm) |T(k(m),m)| 0.1 £ _ ; ==cg
are changed from the ‘seves. :

standard value of : . ; , ] :
(107%) to (107%). : R 0.01 ' : =
[cE. Table II1.] ‘ '

| 84
i

/

V]
>
[}

<
A
L
£l
M
»
M
N
{20 N A

"ol

108

1:10 >

0.1 1 . 10 A . 100

10

Figure II91. Figure IISi
is repeated -except that _
the surface stiffness » R 1E Se==c—=c=
control and the surface : lﬂ*fﬁ
mass control ‘loss . |qu;Tb(k(m);m)|.‘ . ',V.:i
fact_ors (ﬂp) énd (ﬂm) |TC__T(1(.(O)),(O)| 0.1
are changed from the secee - T
standard value of . ' ' =
(107%) to (107Y). | . 0.01 L

[cf. Table II1.] o

110°

0.1 1 10 - 100
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Figure II%m. Figure IIS5g

LTI
bbbl

is repeated except that

all the loss factors;

LT

=
b, 4

L

Mo e Tp: 204 My, are () o)

standard value of

changed from the 0.1
[efi(a). )]

- (1073) to (107Y). " seses

[cf. Table IIl.]

0.01

-3

1-10

0.1

. 10
Figure II9n. Figure IISh

is repeated except that
all the loss factors; 1

Me T Tpr 304 My 88 ny(4) o))
- changed f£rom the | — "
standard value of . i'i‘(k(m),a} !
(107%) to (107). . eesse
[cf. Table 1I1.]

0.1
0.01

110°

10

Figure II9o. Figure II5i
is repeated except that
all the loss factors;

M+ Mev Mp, and 7,

‘are changed from

~ the standard value |Te_T(k(o) ,0)]
of (107%) to (107Y). ceees
[cf. Table II1.] :

[Toe_Tb(k(0) ,0)]

1107

- II-52

10

F o

1

. 01

0.01

. 0.1

100

0.1

10

100
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Figure IIl0a. Figure II6g . ' A =
is repeated except that : '
the loss factor in the . ’ 1 A
cavity (77) is changed ' ' i aasssxn i “\‘-‘ :
from the standard value |Tbe(k(w) ,0) I ~T N

of (107%) ‘to (107%). 4 \ el il
[cf. Table II1.] . [Te(k(w),0)] - ==1 A =

[N AN
T T
Tm

1]

LTI
T
| RN

L
LI
L LT

Lt L T

0.01 ' ' ‘. '

| R
T
T

1:10 - )

10

1T
T

LU

Figure II10b. Figure II6h
is repeated except that
the loss factor in the 4 1

- cavity (77) is changed - . : e LR 7z = Tl
-from the standard value 'lTb(k(CO),m)l L N i
of (107%) to (10Y). -—_— 0.1 ‘

[cf. Table II1.] IT(x(0),0)| 2|

ceoes — o »

0.01

PY

110 A
. 0.1 | 10 100

10

Figure II10c. Figure II6i
is repeated except that
the loss factor in the - 1 A\
cavity (77) is changed ' =

from the standard value ITbc Tb(k(co) co)l — ANTA
of (107°) to (107). 0.1

[cE. Table IIl.] ch T(k(m) m)l . .

10. ' 100
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Figure II10d. Figure II6g

is repeated except that

the loss factor in the o ' 1

LIl

coating (?}c) is changed

100

from the standarld value - 'Tbc(k(m') m)l 4 /
£ (107%) to (107Y).
kc[;cf. Tag}.eozzl.} | [ Te(k(0), Cﬂ)l
0.01 £
3
110707
10

‘Figure II1l0e. Figure II6h

is repeated except that
the loss factor in the - ' : 1

coating (7?::) is changed

o —-—

from the standard value lTh(k(G}) GJ)I =
of (107%) to (107Y). 0.1
" [cf. Table IIl.] | o ]T(k(fﬂ) fﬂ)}
. 0.01
11073

Figure IT10f. Figure II6i
" is repeated except that
“the loss factor in the B ' 1
‘coating (T}c) is changed

from the standard value i‘I‘hc Tb(k(a)) c})}

of (1073) to (107Y). 1

[cf. Table ITI1.] ch_'r(k(m),m)I .0
| 0.01
1107

I1-54

0.1

100

10 E

Lt
P4

S

100
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Figure II10g. Figure II6g

. 1s repeated except that

159 }

T
I

the surface stiffness _ 1

control loss factor in .

I
11T

the equivalent plate ' ,Tbc(k(co),m), o

. .
SO et |

]
1

'(771,) is changed from o1
the standard value of .,.'I:Ci(ik(m),(l)).l. T

(103) to (107Y). :

AR
"

[cf£. Table II1.] 0.01

Tt

-3

R

10

100

10

Figure II10h. Figure II6h

is repeated except that

the surface stiffness . 1

. control loss factor in

4
c
otk

L]

‘the equivalent plate

Imb((a).0)] =

(ﬂp) is changed from

the standard wvalue of . cesne

0.1
T(k(0),0)]
(107%) to (107Y). ' L

[cf. Table IIl.] L s 0.01

-3

1-10

: ' 10

“Figure II10i. Figure II6i
is repeated except that
the surface stiffness ] 1
- control loss factor in “ :
the equivalent plate - ITbc_Tb(k(m),m)|

) is changed from _— o
(77p ) 7 Te_T(k(o) ,0)| 0-1

the standard Value_ of
(107%) to (107Y). _ ~ .
[cf. Table II1.] A ()

1-10 °

0.1

10

.//.'

0.1

10

100
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Figure II10j. Figure II6g

is repeated except that

hedLLLT
F I
T T
¥ |

LTI

‘the surface stiffness ' i

11

~control and the surface P

mass control loss factors: lqu(k(mj,m)‘ =

S——

LTI
Yk LT TIT
Tt LLITT

(1) ana ) axe changea ) ) 0

1
T

"from the standard value ceses

of (1073®) to (107Y). -

- [ef. Table II1.] ' ' - 0.01

-3

110 0.1

10

Figure II10k. Figure IIéh

is repeated except that

the surface stiffness 1

control and the surface

- mass control loss factors *'{‘b(k(m),m)i >

'(7?;:) and (?]m) are changed -IT—-Z;(CB),(&)[ 0.1

- from the standard value -

LA S B 2

of (107%) to (107Y).

[cf. Table II1.] : : ' - 0.01

3

110

0.1

100

10

Figure IT10l1. Figure IT6i

is repeated except that

the surface stiffness ) . ‘ 1

control and the surface

| Lt
/l,

‘mass control loss fTbc__Tb(k({a) ,0)|

U

0.1

factors (77,) and (7,) [Te_T(k(0),0)|

are changed from the ceses -

L1

standard value : ,
of (107°) to (107Y). _ 0.01
[cf. Table 1I1.] :

1-10

II-56

0.1

100




. value of (107%) to (107h).

10

Figure IT10m. Figure II6g

is repeated except that

all the loss factors;

LT

1)

M+ Mer My, and 7, , are '

changed from the standard lTbC(k((D) 03),

T

[cf. Table IIl.] | lTb(k(m) m)l

. 'M,l-‘

1]

10

100

Figure II1On. Flgure IIeh

"is repeated except that

all the loss factors;

) — A

S 5

A

77, Ner Mp s and 77, , are - S

LT
Imaue

changed from the standard ITb(k(r.o) 0))'

/
gy

”

value of (1073) to (10'1)

[c£. Table TI1.] | 1(k(o), )|

re
. ~y
|

0‘61 '

1-10 01

10

100

10

Figure II10o. Figure II6i

is repeated except that

all the loss factors;

27’ nc 1 77p 7 and nm 7 are

changed from the

|Tbe_Tb(k(0) ,0)|

standard value of

0.1

(107%) to (1071). :TQJT(k(w),w)|'

[Cf. Table II]__] sa0es

| A

10

100
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' S===z5sk
Figure IIlla. Figure II4n ‘ —
is repeated except that - . 1L AL T
the reflection coefficient - e FEEEE —
(R) is changed from the : o ﬁﬁ{Ef ‘ T
standard value of . f’l“'bc(k(ca) ’G}), _0'1 ) ' Y| T
exp(-1077) to exp(-10-1). k(s . == ===—=c=cn
[cf. Table II1.) .'Ii{ (m),m)’ : ‘ —
| 0.01 : =———r=t i ====ss=
3 . )
110 - . .
o 0.1 . 1 - 10 100
10 e
'Figure ITI11b. Figure II4o- FHH
is repeated except that ) ' 1 = 1T
-the reflection coefficient S s ==K = H
- (R) is changed from the - Ly Yl +—- v
standard value of : ' ITB(I{(CD) ’w) , o1 ‘ ‘
exp(-10"7) to exp(-1071). T ) - = . +H ==zss:
" [cf. Table 111.] ' _»{;gif(a’)’m); - :
| | 0.01 : L [[Th
) -3 | .
1-10 o1 1 EETEE 100
: 10 g ‘; szz: I
Figure II1llc. Figure II4p
is repeated except that ) LTI 1
the reflection coefficient . 1 =i ==—c==c
(R) is changed from the ' : — ==
standard value of lTbc_Tb(k(m) 3{9)} T
exp(-10"7) to exp(-1071). 0.1 === = —
[cf. Table II1.] ITG_,T(k(@),'e})Y : == : =
O.GI ‘ . S : — h
—3 ‘ 1 .
30 7 - -
R T 10 100
o -

I1-58
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.

T 17117
1T .

. Figure IT114. F_'igﬁre II4n
is repeated except that 1 L _
‘the reflection coefficient =~ . = =
(R) is changed from the . %
standard value of = lTbc(k(co) co)l 0 1~
exp(-10"7) to exp(-1). . ==X
[cf. Table IT1.] . ,Tc(.k(m) m)l , \

T
INNIER)

<
>
r
[

1T
LTt

1 0.01 - oL - .

T

!
I
LT

3 ' : AN
MO o T 10
10 '

[
=
(=]

JI7
LT

Figure IIlle. Figure II4o
is repeated except that :
the reflection coefficient L = £ = Z
(R) is changed from the ' : '

' standard value of ITb(k(o)) o) l , 1T
exp(-10"7) to exp(-1). . =
[cf. Table II1.] IT(k(“’) ‘”)' = - S

b 1]

L

g T

6'.01’

R T 10 . 100

Figure II11f. Figure : :
II4p is repeated except 1 —==SaiTas
that the reflection FHH :
coefficient (R) is ITbc Tb(k(m) OJ)I : =
changed from the A . , - :
standard value of ITC T(k(m) o)| o1 . '
exp(-1077) to exp(-1). s*esee

[cf. Table II1.] | . 0.0l

b

110

0.1 1 10 100
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Figure IT1lg. Flgure II6g —
is repeated except that _ N BEBERENRT
the reflection coefficient o1 ks =====:=
(R) is changed from the i = 8 3 i =P
stanéard value of ,Tbc(k(m) co)l N "k\., { LT
exp(-1077) to exp(-107Y). 0.1 S 1= izis =S AL
[cf. Table II1. } “ ,Tc(k(m),m), . W=
G.{?I - : -;_ -‘-—_;EEE:
PPt .
10 ‘ B
0= o1 1 T R —y
: 10 = = Soi:
Figure II1lih. Fzgure IISh imai
is repeated except that ig _ _
‘repeated except that the. . ; 1 == = _ =zz:
‘reflection coefficient (R) — e A Ay S WATAL ii
is changed from the ,Tb(k(m) 03), s T Vi -
standard value of - 0:1 =5 = =222
exp(-1077) to exp(- la'i} !T(k(ﬁ}) *‘B)f - : S=sauss
[cE. Table I11.] , """_ i ‘ iE ' — _ 1
: - 0.01 =—2 =211
- ‘ =
—3 )
Y B 10 100
10 :
Figure IT11i. Figure IT6i ' .
is repeated except that o 1 i h‘ i 2
the reflection coefficient . v :
(R) is changed from the |Tbe Tb(k(ca),m)} - : \;:‘ il
standard value of . —_— ' ’ 0.1 : . \ ‘ ;
exp(-1077) to exp(-107Y). ch_T(k(@)’(g)j‘ LT E : =
{Cf Tahle IT1. } senss . - - : ~Hy
: . Y T
:0.01 L
L
10 : : ‘
: 0.1 1 1o 100
® .

I1-60



Figure II11j. Figure IIég
is repeated except that
the reflection coefficient
(R) is changed from the
standard value of
exp(-1077) to exp(-1).
[cf. Table II1.]

Figure IT11k. Figure II6h
is repeated except that
the reflection coefficient
(R} is changed from the

" standard value of
exXp(-1077) to exp(-1).

[cf. Table 111.]

Figure ITI11l. Figure II6i
is repeated except that
"the reflection coefficient
(R) is changed from the '
standard value of
exp(-1077) to exp(-1).
[ef. Table 111.]
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- ==t SS SRS E
Figure IIl2a. Figure II4n AN
- is repeated except that 4 R
the pole index (n) isg- ‘ l == ==siss
changed from the standard : B— Cy i -
- value of (1) to (0). : 'Tbc(k(m),m), 1
- ) . G-l — —_— S
ITe(k(a), )] s
0.01 ==t
-3 ui
1107 3 1 10 100
10 === =S=s :
Figure II12b. Figure II4o
is repeated except that :
the pole index (n) is ' ) r E
changed from the standard — T\ o &
value of (1) to (0). ‘Tb(k(co),m)f . f
' ' RS 0.1 = =
IT(k(0),0)] ™
0.01
P07 o1 1 10 100
: : 10 =3
Figure IIl2c. Figure II4p
is repeated except that EITim
the pole index (n) is 1 b A B
changed from the standard ' =
value of (1) to (o). !Thc_Tb(k(m),m)['
' : i 0.1 =
e k(o) ,0)]
0.01 | X
—3
1107 o3 1 0 - 100




A | 10 =cs=e
Figure II12d. Figure II6g Eammit
is repeated except that LI
the pole index (n) is : ' 1 — S==in
changed from the standard e . Sait
value of (1) -to (0). ,Tbc(k(co) 03), e lf 11T,
0'1 == SEiSiS s ===z
cha«(m) o)l ==
0.01 = = :_:_5-
. _3 | 1.1
1-10 : ~ :
0.1 1 10 100
10 e
Figure IIl2e. Figure II6h i
is repeated except that , _
the pole index (n) is - . = Z=s= 4 221
changed from the standard ) _ e et o
value of (1) to (0). - lTb(k(co) m)l / -
' : 0.1 :
17(<(a),0) il
0.01 1
=3 .
110701 { 10 100
' . 10 e
Flgure IT12f. Figure II6i ’
is repeated except that _ .
the pole index (n) is c 1 \
changed  from .the standard : — e ESiEEEs
valge_ 01? (1) to (0). ITbc_Tb(k(m),(o)I \"j
' . 0.1
Te_T(k(0),0)] _
0.01. |,
3
+1-10
! 0.1 1 100

10



10 =
Figure II12g. Figure IIsg : SSSSis
is repeated except that T
the plane on which the o 1 _ T
- external sources are ’ == =Ssss=
placed is changed from — Ly ] S
the standard position [Tbc(k(m) m)’ ol ) -
of b, =btob, =0.8b. !Tc(k(m) o)| 9-1. RSt =
- 0.01 ‘ SEERAEE=——r
.3 TTTH]
-10
0™ o1 1 10 100
10 S==zs
. F:Lgure II12h. Figure IISh ==2X
is repeated except that 4
the plane on which the , _ 1 I : 11
external sources are - == e T S HHE=SS
placed is changed from k o ——p 1
the standard position 'Tb( ({a) ) f ‘0 1 L~ i .
of b, =b tob, =0.8b. lT(k(m) 0))} i
0.01 = =——""= ] I
La03 L 11 e -
1107 o1 1 10 100
| 10 = —
Figure IT12i. Figure II6i : ‘
is repeated except that
the plane on which the ‘ - | IM . 1 i
external sources are = e
placed is changed : ANEA
from the standard ITbc Tﬁ(k(m) m)l 0.1 Y ke
Position of - {Tc T(k(m) o) — , ,
52 = b to bz = D.B’b. seene ; - - A
0.01 = e
3
1-10 ‘ .
0.1 1 10 100
®
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Figure II13a. Figure IT4n ! 10

is repeated except that ' '

the standard beam-directed

‘radiation, for which o 1 = '

f =0, is changed to : ~ . e A ’

off beam~directed lTbc(k(co),m)l ’ ) 1]

radiation, for which 0.1 1 A= bt
=(7;/9.2). ,Tc(k(m)aw), ‘ F
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—— L 1113
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Figure IT13b. Figure II4o
is repeated except that.
the standard beam- -directed S 1 — ) : I
radiation, for which = I =53
@ =0, is. changed to . lTb(k(m) m)l ' N
. off beam-directed _ 0.1
radiation, for which lT(k(co) co)l
=(7r/9'2). . seces . - ' F .
. S 0.01 .
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Figure II1l3c. Figure IT4p
is repeated except that : .

. the standard beam-directed 1 ' = L
radiation, for which | :

6 =0, is changed to |Tbe Tb_(k(m)" o) A
of £ beam-directed 0.1 -
radiation, for which . ITC T(k(m) ‘D)I : T
0 =(x/9.2). " S - N

' 0.01 = £

Pd
G

110>

0.1 1 10 100




Figure I1I113d. Figure II4n - 10 S5Sic
is repeated except that ‘ HH
the standard beam- : N — ~HH
directed radiation, ' : 1 = :

£ hich =0, j ' =
or whic is ITbc‘_(k(m)',ai)I = ' & HHF

l
I

L

Tl

LI

h\

IRRINI

changed to off beam- . _ 9
directed radiation, : - 0.1 FE=r
for which 8 = (r/s). 'ITC(‘K(@)’&)I :

[cf. Figure IIeg.] ' '
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Figure ITIl3e. Figure II4o
is repeated eéxcept that ' ‘1
the standard beam- - .
directed radiation, fTb(k(ca), co)f < 3 1
for which 8 =0, ig —_— 0.1 ' ~ i
changed to off beam- fT(k(’{a),;m)f o , i Y
directed radiation, sseve 4 - 3 " 1]
for which @ = (r/s). : -{'}'0‘} il NN
[cE. Figure II&h.] ' )

1103

0.1 1 10 100

10

i
Figure II13Ff. Figure II4p ‘ ] ekt LN Hﬂ :
is repeated except that . C
the standard beam- . I'}‘bé_‘}‘b(k(é}),m)l — e N
directed radiation,’ — 0.1 : :
for which @ =0, is [,TG__T(.k(Cﬂ),fﬂ),‘
changed to off beam-  ***** '
directed radiation, T 0.01
for which @ = (z/s).
[cf. Figure II6i.]
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